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[ASM] 

tt*34Mfc t±t &±7}^<% *Y^7}^7} -R-^WlS. -fr^fe *fl 1 

/fl^7>iofl tfl«H ^» 5LW^ *fl 2 ^7>>i7} -R-^lsL ^3tt 

7>>:# ol-g-^V «Vn| ;*V*| o] ^ ^ yj-u^ 7 1M^. 

#^1*1 ^ 5U<H, ^l^d^S}- ^ ^ ^^SL JL^^olcf. 

£ 1 
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«vnv ^ la] {Method of Cleaning for Thin Film Deposition Chamber} 



^1 

<E^ ^^L^-^-ofl cfl*V Ti^rtr -g^> 

10: 16: -H^El 

20: RF JL^Sr ^ 22: DC ^ 

34: -f^Ei ^= 36: ^.E^o] jgs 
50: ^roxj- ^ H^ISDlEl 60: FT-IR 
70: E)a.Hl-er^> 
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<io> oV^^l ^-8: ^^r^ "J-^-^-S. ^7H>^a]-(Chemical Va por Deposition, 

CVD) «<H4-§- ^ A*\ 0 o^°l *}&S\3L fltK ol<4 ^ ^aj- ^ gtiH<M 

«vni- -av ^ofl^ <^ ^a] ifli* £ 33 *H ^°fl *^*>*r ^ 7>^ g 

<n> ^sfl, ^^o] ^^o^fe ^e)^(Si), ^Bl^ ^^-(SiOx), ^S)-^(SiN x )^ 
413* ^tb 413 7V^S. CF 4) C 2 F 6 , C 3 F 8> C 4 F 8 ^ SF 6 ^ 3rl:2riW# 
(Perfluorizedcompound, °l^r "PFC"^ ^ 7)^3. ^5. 

A^^-S, £r\+S|- 7}iS Wfl#£]^C-ll ( ^7l ^ ^S\- 7}-i(Global 

Warming Gas)^ 3^>id* £r\^«- 2Jfl^ £-*H3°l 91^. , ^ 

3*13 4l3*Rr Si^^l #71 PFC1- <M*Hr 7>i# A>-g-§>7li4 PFC» ^-g-^A^ 

<13> ^*fl ^"71 PFC« cflAitr ^ ^a)- ^u] ^-g- 7]-^i^ ^^5=71- -f^*>ji 

3^- ^\fs|- 7 r ^» «J-#*>^ NF 3 7> A}-g-s}ji ojcf. ^- 7 j NF 3 ^ *flS^33 
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^#5L7>NF 3 £) ^^£°fl HTfl ^oflAi ^fl^ ^#*}:n. 



<15> ^ g-ig o. ^-71 *V «M^>7] ^}<^ *fl<L>£ ^^-S, S-*^ # 

3V ^jo] ^ ^ ^ofl ^^g-v+gj- 7}^ ^5}- % ^ MM ^-ir ^1^ 

<16> -g- cfs. S-^-g. M|nV S^- ^ ^ #7>A]^ Afl^ A} ^ 7^ 

<17> S t& ^-^^ ^^Ml ^ *m ^ 
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^^H ^^-7>^i- #31$}-; #7} ^t7}i1 ^€ #fr-# ^ 

<19> 1 M}^7}+9). *\] 2 M}^7}^±r JL^S[ ^^ofl <£|S}a} ^ ^ 

<20> #7l ^ ^a}- Afl^^^M. # 7 1 1-^5^ 7>^^ C 3 F 6) C 4 F 8 5E 

^ C 4 F 8 0 f^HH ^3^, ^-71 71} 2 4^7}^ N 2) N 2 0 5^ NO -id^Tr 3# ^ 

<21> #7] Ej-^ 7>iSf ^ 7>i^ 0.1~0.5^ -ft-^tllS ^^M, #7] 

2 ^7>>^ #7l 1 4^7>^1 cfl^H 0.01-0.5^ -a- ^ tilS ^S]b ^ ^ 

<22> ^- ^"^^ ^-71 i ^^7]-iSq- *fl 2 ^)^7Vi^ <#7] £]^2) #B}-^n> ^ 7H 

#^5j.s]C>l ^-71 iflS. #^n> ^-BflS. ^^5l7lu|- ( ^71 t^H^ *| ^ «<g 

2)-^ ^ 5^.2.^, ^7l ^^-7l-^<Hl o^o} SiO, Si0 2 ^ SiN y SiO x N y 7> ^l^tf. 
<23> ^7l*V tifsq- ^oj, ^-^oilA^ ^ ^ti^l- ^^*>7l §s^ss|. 

E3r^7|-i(f luorocarbon gas)^ ^7}-^-I- 3^ ^S)^ 1 x-fl^7}^ofl x^is}^ 
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<24> ^-7] i-f^ss* yg^ 7} ^ c 3 F 6 , C 4 F 8 SE^r C 4 F 8 0 *§^H *Ji»£|*r ^o] y>^^i 

*>4. ^Al^oflA^ Aj--g-£ #71 ffiSj} ^7>i^ #^n> ^ofl o^>^ S.^ 

_2.i=L eflc^S. ^Sj-^Jl ^ofl 4**1 ^^^ ( ^ ^3. 

^# tii-g-^H ^}#-¥-5L = 3^ ^e)^(SiF 4 ) ^^*>ji ^aH^ Hfl# 

<25> # 7 ] ^^7>i^ ^"71 ffi^^ ^7>>i^ ^-71 5Lf"*}^ Xl 2 ^1^7fi§ 

(CF 2 ) n 4 HM*Kz. W ^ sj- ^>SM^ ^^o. 

3. ^1^51# #7M^rf. 

<26> J$ 7 ] 1-^2.2}- ^7>ifif ^7}^ °^t!r -H-%=«1#S. ifl«- ^ ^ t3>#ofl 

1-^4 1H3#*1 ^£)<H £ ^ofl Off ^ ! 4^ 7 >^« 

^7>A]^ ^ ZLofl Hlafl^ jfl^ ^-*<HH ^ 7>i» Z] ^ ojO. 

<27> #7) ^7}^ ^-71 ffil^ ^41^.4 ^ -B-^S. ^#SM<>) DJl, #71 # 

^^7^^ A oM ^7>^^r 0.1 ~ 0.521 -B-^«lS. ^5]^ 
#7} f^i = 3| ^7>i7> ^71 ^ -H-^tijS. ^£|*r 3-^1^7 ^*Rr >H1^ 

141 ^7l ^IrJL, ZL1±4 ^ 3-f°fl*r -fi-^ #7>JL ^ ifls] ^AlTiol 

^ #7>^ -fr^6\] Oj-^. ^71 ^#71 nfl^-olcf. 
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XI l Xl^7}i sq<Hl i*r*r^- X| 2 4^7}if if-tbcf. fV^^Mlir #7] X| 2 XI ^ 

7>i^ #7l Xl 1 *\)^7}+o\] ufl^H 0.01-0.5^ -B-^lS. ^^Cf. #71 XI 2 Ai]^7}±7} 
#71 ^Wl^Cf ^ til^S ^51^ ^^Ml^T Xl^M"* 7lcfl*>7l ^«-JL, ZL^Cf ^ 7g 
-foflfe ^7>€ -frlH Xl^JE g *1^- -8r\+5|- ^1^31 ^iofl ojo^ tiUL-i-^o] 7 ] nfl^ 

<29> ^ ^-^^ #71 £^*Rr XI 2 Xl^7>ife N 2 , NO N 2 0 #°1H -id^fe 

HV^-^^cf. #71 XI 2 Xl^7 r i^- l-e}-^D> ^#6fl sjsH no je^ NO aflcl^S. ##^-s|«H 
*}7l «£-g-^ (1) ifl*l ^ 34 £o] tflofl ^5}^ n|oj ^ ^ 

X- SE-b #i ^7># xiX^, ^ #4i7> xiTl^ ^ s^si #71 1-^s.sl- 

<30> NO + Si-N(s) — > Si(s) + N 2 0 (1) 

<3i> N + 0 — > NO (2) 

<32> NO + Si-0(s) --> Si(s) + N0 2 (3) 

<33> N0 2 + 0 — > N0+ 0 2 (4) 



<34> 2E*h #71 XI 2 Xl^7>i5l- #7l XI 1 XI ^7}dz #^7>>iir XI ^ ^^HH ##=1 

^ *1^ ^r\+2}- *1^» 1-^ = 2}- ^7}:£fc XI ^ ^<HH XI 3^" ^ 

S <?1*M CF 4) C 2 F 6( C 3 F 8 , C4F 8 , C0F 2 , SiF 4 , HF <8#^. **1 , <=>) #°1M *\=?- 

*1 ^(Global Warming Potent ial )7> ^ ^Vl"^-^^^)^ (1) #&r^Hl sl^H # 
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7l *V4i7}^s.^-e1 *flem efl^^^f *h§-*M C0 X SE^r C0F X 4 ^ *]^- x] 

^r?\ PFC5. €*5)^i4 (2) ^"71 2 ^7}^7\ ^4i^> efltq^u4 *Y 

-§-*H CN JEE^r NF X 4 ^ ^1^7> ^ 3^14. nJ-BM , a> 

4^7>^fe ^tH Afl^ f^l ^#3^7 PFC^ ^ -g:^ 3 711 ^AlJfl. ^ &tf. 

<35> £ ^V-§-€ ^1^7>^3] *]^£rVm ^f>}?] ^«fl>H, ^ *HHH 

H o V #Sl^ PFC^ <g=3)- -8r\+2l- 2.4^ ^ ^3544 ^(Destruction and Removal 

Efficiency, °l*r "DRE"^ ^^r4.) ^l-^r^r^tifl^^CMi 1 1 ion Metric Tons of Carbon 
Equivalent, °l*r "MMTCE"^ W.)-8: *}-8-*H ^«>^cf. 

<36> #71 DRE^b Afl^ 4^HH ^>-§-^l ^"71 #^s^. ^7}^ aj^-i- u|-Ejafl^- 

^>7j <&] is. ^^€4. 



<37> 



<38> 



DRE(ft) = [1 - C 0 /C/] >400 



<39> 



<40> 



S*V, MMTCE-b *H343°1H «fl#^^ PFC^ ^8r\+2r M"^^ 53 AS, *>7l 



^ 23. ^Sl€4. 



<41> 



*L_2 
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<42> MMTCE = Z 12/44 >< Q(kg) >GWP / 10 9 } 

<43> ^7l>H, H o V #3^ 7} ^^(kg)olJL, GWP^ 7^ 7>i 



<45> -^/-H] 1 

<46> M. AJaHI^A^ £ 16\] $iX\Q ^o] , tt] ( 1 0 ) <2] -if- ofl e]£E S-^P> 

1H§71 (70)o11 <^*H ^7 r i# ^s^s}^. ^S.B l-e^r ^-^7l(70)oll^ JL^s)-(RF) 
#€(20), 3^KDC) #€(22) ^ 7>i £<a^(D]£Ai) 7 > ^-til^H Sl^. e]£B #b}^p> m}-^ 
7K70HH #e^m #^* r -fr^OD* *H^tH(10)S -°- c a^^-. *r«a 

^(lOWl^r 7m(l6)°] ^l*}^, 7>i ti fl^(32)7l- 7-*}s\o] ^ ^#^r ^ 
SZ^. ^ 38 Afl^ l£S ^1^1 ^-^5.^*1^ (50, step-profilermeter; 

Tencon^} As-500))# 7>i afl#^(32)^- ^-^Ei ^H(34) ^ = i£M ^H(36)^ 

<2^5M, 2:^ «ai±(40)ofl ^ vfl^ oj.sj.fi. 2-^^- ^ ojcf. H.e}o] ^ = (36)*r 3)^ 

(purging)* ^o"H ^^7>^1- A>-g-*}cg onj , ^ -4*<HH^r °J*o ^1*}°^. 7}^ 

all #^(32)^1 ^j^l^r M]^ f^l PFC°\] tfl^ MMTCE» ^€r- 

3^ ^M(60, Fourier transform Infrared Spectrometer, FT-IR; MIDAC I2000)# 
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< 47 > f-ej-^*} ^-^7] (70)5] Ji^sKRF) 13.56MHz°loJ , 500 2} B 51 ^#£1^ 

°J 3-^*1(10)5] 40PaS ^]£)^cf. JE^V ^*>7l 3tb 4§*3.*1 

^ ^5|-l-(nl£Al)^. 71^: ^ ^ 3*°fl 

<48> 1 M}7$7}+ ^2) Q^ 7 y^ C 4 F 8 1- AV-g-^^^t^, C 4 F 8 5j- ^ 7>i^ 

^ 20sccm, 140sccm5] -R-^^-S. 1:2]-^°} ^^71^5. -R-^Sl^cf. *fl 2 
« S.^*\x] ^ ^7) C 4 F 8 ^ ^7^1 5]*V HOnm/^-ol^cf. 

<49> *)] i Al}^7}^°] # 160sccm* 7)^°.3. *H N 2 05l -fr^wll- 0.05-0. 2051 w1#S 

^z|5] -H-^alofl ^ DRE ^ MMTCE^ ^S>£cf. ^1^5151 ^-5- N 2 

01- 1 ^71-iofl cfl^ 0.0551 -fr^l* ^7>tb ^7>^>«^ 2jtfl ^1^5. 

(300nm/£-)» , ZL o]#ai\ N 2 0# ^7>tV 3-9-*H*r 0.0551 ^7}*> ^ -$-<*)- 

€■ *K| 7 > vflo^ ^ ^^SL^r *}°]7\ 

<50> N 2 01- ^7>3T>^^-^i C 4 F 8 5] DREtt 99%o)^ c 4 F 8 5l tfl-*f£-ol ^jz}- 

ol-g-s]^^-^- ^-o]^>^cf . ^t!- H o v #€ PFC» 2-g-# MMTCE5. ^4 

N 2 07|- 1 ^1^7>^<^1 cfls><^ 0.155} -H-^Ul^ nfl^l Tfl^ ^*>c^ JL 

<5i> ^sl-l- ^# lOOOnrn* ^*Rr -§-°Hl « c >#€ PFC^ MMTCE^r N 2 07> *\) 1 

^^7^1 tfl^ 0.055} -H-^tils ^S)^ t^o. N2 q 7> ^o. ^ o. (1 3 x 10 -9)^- 

wlJE^l-^ 75%7> 3.5 xKr 10 .£S ^S\<£°-^, N 2 07> *fl 1 A-fl^7]-;i°11 tfl*M 0.251 

-B-^til^. ^S)±r ^-$-°\}Tr 5.0 X10-10ol^cf. 
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<52> ^Ajofl 2 

<53> £ ^AHl^- S.^v\ ^*$-Br S]f>}a) 800^*1 ^l~§-*}£ °-*\ , ^ 4^HH A 

^^(10)3 °^o] 400mTorrS. -f^S)^ ^-§- ^^^>J1 ^7] ^]^\ l^f 

*>5S^. ^^5L« #^^>7l ^tV ^fi- <*H Aj-71 IS]- ^*}7fl ^^(10)3 

(16), ^ ^ ^^Hl 

<54> *fl 1 M}^7}^ ^2] S.iz^sigo. E^ 7 }i±r C 4 F 8 0« A>-g-*>^ o.^ , ^^>^ *ll 

2 ^l^f^xr N 2 0 ^ NOlr ^>-§-^>^cf. 
<55> C 4 F 8 0^ ^ AA 40sccm ( 180sccm^ ^^(10)^5. -^ o g5l^^ ( 

2 ^]^7fif $7}f>}x] -#3HH 4|3^rHfe 118nm/^r, DRE^ MMTCE^ A A 96%, 

7.023 x 10-10 ^sl&rf. 
<56> afl i ^]^7>iS] ^ 220sccm# 7l§o.S. «H N 2 0^ N0» AA 0.05-0. 25^] 

3. ^Hl zl^-S] -fp^l oil tfl$ ^l^^ifil- DRE ^ MMTCE&# ^^-53^. 

<57> N 2 01- ^71-tb ^-f, *ll 1 *)}^7}^°\] tfi*M 0.05^1 ^-^HloflA-1^ ^]^#£7> #4**1 ^ 
71-3VJ1, 0.15^1 ^Hlofl^Sl 1190nm/-g-°l&i>-^ , H o]#si\ -ft^wHH 4^51 

0.1521 ^ti)sL ^7>tt 4^^£7> 3. ^o] 7 > ^tb, ¥^3! 3^1 

^l^^sl xfol^ 13%^ l-^V^cf. DRE^ N 2 0^7H1 ^rTll^ol 96%<>HM: 
-fM^Jl, MMTCE^r 0.052] ^7>*>^1 ^-fofl 95%#^>$ 1 =K 

<58> NO!- ^7>tb ^-f tt »1 1 4^7}io)l cfl^c^ 0.05^1 -R-^HH^I ^1^^£^ 1150nm/-g- 

SLsL ^-^t) ^ 7 }^o_v^ t zl ol^ -H-^tiHl^i ^^j^ 0.0521 -H-^HH^l ^^sj. 
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€■ *W7> &&t}. AW^ol 3*C-J|6(MSl Afl^^S^ H%ofl i-4^H -g-^ Afl 

s^^SS^. DRE N0^7H1 4^ €■ *M7> &£.<L^ ( MMTCE^r N07> 1 4^7>^ofl 

<59> ^Al<^l 3 

<60> ^aHHa-^ CCP h o U -]^ 1-^o>» ^Algo.^, ^-g- ^sH 300^ 

^^-sl Afl^^MJ^I ^^(lO)^ ^^ol 400mTorrS. -fr^l^lfe afliq 

<6i> ^ 4-5. ^^-i: ^2}-l-(5>§cm)ol ^E}^ ^o]^ -^o^cf. 

<62> 1 ^7}^ = ^ b^V^ C 4 F 8 0» A}-§-*}53.o , 34.3. ^-H-^>^ *fl 

2 ^7}-^ N 2 » ^-§-^^14. 
<63> C 4 F 8 05q- 7}^ 16sccm, 64sccm^ -fr^S ^^^^vfls. -fh<y $\ , N 2 » 

^7>S}*1 -tfEHH ^j^S.^- 507.7nm/£-, DRE^f MMTCE-b 44 98.38%, 3.58 x 10-95. 

<64> z\] l *\]^7}^2\ %■ -ft-*g(80sccm)-i; 7}^°-S. *H N 2 ^ 0.05-0.20^ 

-fr^wHl cfl*}. DRE ^ MMTCE&^r ^*\<&*\. A]^^tt N 2 # 

xi i ^i^7i->iofl cfl^ 0.05^1 -fHNis. ^7>*>ia #4**1 ^7>*j.5atj.. 0.121 ^hhh 

N2» «7>^1 32.5% f7}5fS^, ^ N 2 « ^7>t> 4|3^r£^ 

*><>17> 7^ $53^. 
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<65> N 2 » A 1 M}^7}^] cfl^H 0.2^ -B-^=wlS tt*k nfl^l DRE^ 97%o]^o] £ o.^ f 

MMTCE-b 0.13 -fi-^wlS ^7}^- ufl^l HTfl N 2 » ^7>*M ^ 3-t-*4 

38.0%7> #±.*\<&t).. 



<66> ^j Alc^] 4 

<67> £ 2 4M 5=^*1 ^o], ^ ^aH3 ^-cy^tHdO)^ ^^(12)-ir ^-*H 

Jl^4(RF) ^^(20)3]- 7l#(16Hl Spf 3i^(14)^- -f-^H *lfKDC) #€(22) 

•i: ^Hl^. JEth ^)^7}if -fr^ ^ ^tt 7>i -ff-<^(30)-I- ^t>l*M ^^(lOWl 

<68> /fl^ #^^>7l ifl^ 7l# $H1 ^<^4. ^HH*l*r CCP ty^SLS. 

l-ef^n>» ^a]^o.x^, 350^-B^ ^£j<H oj-^o. 500 

mTorrl- -fM^tf. 

<69> c 4 F 8 0» ^)~§-*}-£ ^ , ^-fi-SHr *ll 2 ^]^7>^^ N 2 03- 

N0» *l~g-a)-Sm. 

<70> C 4 F 8 03- &±. 7>i^ I6sccm, 64sccm^ $-^SL3. % ^ (I0)tfl5. -R-<y 353-2.^ , 

*ll 2 ^1^7>^# 7}*}x) *\}7$4=-5.^ 600nm/£-, DRE^- MMTCE^r 98%, 3.6 

x 10-10 AS ^sq&cf. 

<7i> *)1 1 x^y\^ %- o.^(80sccm)^- 7l$o.5. *}<q no ^ N 2 03 -ft^l* 0.05-0.25^ 

^ A 2] tfltb 4^^^^ DRE ^ MMTCE^ ^^534. 
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Xl^#5E.2l ^-f NO SE^ N 2 0» C 4 F 8 0^ +9) ±^7}iofl tfl*H 0.05-0.152] -fr*8= 

tilS $7>$ ^-fofl #^S] NO* $7}$. 7$°-7\ N 2 0# ^7>tV ^-fJitJ. Dl #7> 

DREtt NO, N 2 0 «7H 95-99%* -fr*^^. MMTCE^ Xl^SXl 

<&H]«sfl*M #±*}<%z]-. A|7j^£f 1000nm/-g-JlS f^H ^ ^ MMTCE^r X] 2 

^1^7>^# ^7>*M1 5.66 >iO" 1( MH NO^ N20» Xl 1 Xl^7]->i°fl tfl«H 0.152] 

-B-^tils %7}?± 2.52 x 10-10, 3.31 x 10-10 0.5. 3hfc*>£i}. 



<74> -^XH] 5 

<75> M. ^AH]cflA^ 1-^3.5). E^V^SAi C 3 F 8 # Af-g^Cg i^>^ Xl 2 

Xl^7>^>] n 2> N0 * N 2 0# ^>-§-*V^^. 

<76> c 3 F 8 4 ^l±7fi^ z]-z}- I50sccm, 350sccm°.S. ^g-5]&£h xl 2 Xl^f^l- ^7>^1 ?> 

x]^-£^r 258. 9nm/€-, DRE-b 99%, MMTCE^ 1.4 Xl0"i0ol^cf. 

<77> Xl 2X1 ^7^# 3 7^ ^-f^l ^4, N 2 ^ C 3 F 8 2}- ^7]-^ 2} X] 1 4| 

^7V^o|l cfl^H 0.05~0.12] -fr^tilS %7}^ nfl ^7>*>$Ob}, Q.12] -fi-^til^. ^7> 

€ 304.3nm/^-ol^cf. N 02] ^-f Xl 1 M]^7}^} t^a] 0.052] -S-^HlS. ^7>^ ^ 

4330171/^-01^^1, N2 o^ XI 1 Xl^7}iXl tfl«H 0.012] -fronts. ^7>^ >g-f 426.5nm/^S 
#7>*}5St}. 

< 78 > DRE^ X] 2 XI ^7f^^ ^7H1 #3l&o] 99%!- -R-^^cf. MMTCE^r Xl 2 XI ^ 

7^» ^7>^-ofl rtf-s} ^-i^^^Xl, x] 1 X1^7>^X1 tfl«H 0.052] -Jf^lS. ^7>£]^ 
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#3*1 #d^H 2 4^7>il: ^ 7}Z}x\ ^ Jg-ffiJ- tiling nfl z]-zj- 30~40%7> #4i*}5St}. 



<79> ^ Al<^l 6 

<80> ^AHloflA^ Hj-^7}i^ C 4 F 8 ^r A>-g-*>Jl C 4 F 8 ^- ^7}^7\ z}-zj- 

lOOsccm, 400sccm°-3. ^S\^ *UH1 6-4 

<8i> ^ 2 ^1^7}if $ -tfEJHH ^^Hfe- 232. 9nm/^-, DRE^r 99%, MMTCE^b 

6.15 x 10-H ^S\$X^. 
<82> 2^)^7]-i» ^7>*V ^-fofl ^1^5L# ^^^.V ^4, N2^ C 4 F 8 ^ <lMi7}-^ ^1 1 

^7>>ioll tfl^H 0.15^1 -fj-^wlS. ^7}*}^ 333.6nm/^-<>l$m. NO^ *1] 1 4^7>^°fi cfl^c*) 

0.152] -ft-^^ ^7>^ 314. 5nm/£-°l 52^, N20^r 1 ^7}-io11 cfls}<^ 0 .01^ -fi-^H] 

5. ^7>^ 73-0 307.5nm/£-J°S. ^7^>^cf . 
<83> DRE^ 4 2 4^7>i^ ^ ^ |7H 99%» -fr*!*}^. MMTCE^ *fl 2 ^ 

7>^# ^7>^-ofl n}^ #±.?>\<%±±n, ^-8} 4 1 ^1^7>^<H1 cfl^H 0.15^ -fH8=«l3. ^7>£l^ 

•3-3*1 4 2 ^1^7}if $7}f>}x) ^ 7j -f<q. tlliE^- nfl 25~40%7> ft^*}^. 



<84> tJ] JH<^] 

<85> ^- alin^^xi^ # 7 ] ^a)<^i 134 ^-^v ^sq. 2 ^ *hi^ ( nf 3 #, s\ 

Ar^: ^"g-*>5$*}. NF 3 <q -fr^ ^7} *UHl3 qf ^^^^1 20sccm^- -8-*l*> 
JL NF 3 °fl cfl^-H ArS] -ff^ul* ii-s^H >H]^JE«- ^ NF 3 ^1 tfltb Ar^ -f}-^wl7> 
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0.5«a 310nm/-£-^ ^JL >H1^^£» <S&4. SEth 7)# ^-<$3\ , ^ 

*\]$4-5i x}o)^ io%nlu>o.s ^<£i£ ^o] o)J*o]^jZ- DRE^r Ar ^7> 

°fl #?fl$H 99%o)^ s>£ on} , MMTCE «H Ar $7H| ^^l^o] rtf^ 0.5 xio-10-g. -fr 
^]*>^cf. 1000nm/^S. #7H^ MMTCE -1- ^ 10.0 ~ 12.5 



E^ 7 }^£}- ^}i7fi5] ^ 1 ^7}^ ifsj-b *fl 2 M] 

37)1 #4i*H 7^^.2.3. *R JL-4» 3711 ^Al^| ^ ojcf. 

^ Jl^: ^ nil 7> 7lcflslj7 ( ^un- ^^^>7fl Afl^ ^ 

°l*r ^1 *^7>^ #211 ^ #3" ^1^1 ^1^^ dl A>-g-£l^ 

NF 3 oll t^H yl-g-o.5. ^ol 7Hr* r 7l nJ)£-<Hl. #51*11 ^lS^^Sl til-g-i- #^2] 
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1] 

^ ^« Xl^*Rr "<HH 5U<>H, 

f^ii^ 7}i * ^7^7} <^ -fr^lS ^-g^fe Xl 1 ^1^7>io|) tfl*}<X 

i^*Rr X| 2 4^7>i# #7] XI 1 X]^7>iofl cfl*}<X -fr^HlS. ^*><X # 

7} X] 1 4^7>^ #7] XI 2 4^71-^ ^f7fif ^1^; 

jj^^ ^ € ofl <^><X ^- 7l ^7}^« *^sj-«H=- ^Tjlsf; 

-*M ^1*H *H?"§- 9? ^ 7>^# Hfl#*>^ 

# 3L^*Kr ^ X13#U. 
2] 

^ ^ ^*H# Xl^sRr y o^Xl 5fl°H, 

7 >i ^ a>4i 7}^7\ -frHNlS. #^"£]<X 

iit 5L^-*Hr XI 2 ^7}i7> #7l X] 1 M}$7}+°\) nfl^><X -IHhOS. ^3 

<X Ji^rX- 3^H1 £|*><X ^s^tt XI 2 X1^7>>i &7\W; 

^7} XI 1 XI ^7}^ %^5}-€ XI 2 X1^7>^1- ^*Hfr ^:X)2f; 

^7l £^7}->iXl Sj*H Xl*J£ ^ t^7fif »1)#SRr ^Xl 

24-20 



1020030005789 #^ 2003/12/18 

l^^ty 3] 

*fl 1^ SE^r 2*8- f 1 ^>M-^ Sl^i, 

#7l 1^ = ^ 7>i^ C 3 F 6 , C 4 F 8 ^ C 4 F 8 0 ^d^rr 53-§- 

4] 

211 1*J" SE^- 2fl 2%V ^ ^M^l *J-°H 9X°]*], 

z\) 2 4^7>^ N 2) N 2 0 S^r NO f^H ^^Itt 53-§- ^ ^ ^ 
^|^« 0 V^. 



5] 

211 1^ 211 2*J- ^ <^ ^>M-^ %H1 &M*1, 

^-71 ^7>i<2}- ^}i7}ib 0.1 - 0.5^ -fHJ=«l3. ^S\Sr ^ ^ ±3, 

*>TT ^ ^ 4^ H o^. 

6] 

211 1*2 ^ 211 2^ ^ ^ii ^>M-^ *J-ofl ^a-^ 

^7) A] 2 2fl^7>i^ ^>7l *11 1 2il2j7}^oll cfl^V^ o.Ol - 0.5S] -fi-^13. 53 

V 

-8- ^Jl3L *>^r MVnV ^1^ *fl^ /-fl^W^. 
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7] 

*fl ism sa°H. 



8] 

# ^ ^ ^ Xfl^ig-ia. 
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